Surgical trauma induces iron accumulation and oxidative stress in a rodent model of postoperative cognitive dysfunction.
Postoperative cognitive dysfunction (POCD) is recognized as a complication after surgery in the elderly. The exact pathogenic mechanisms of POCD are still unknown. In this study, we investigated the role of iron accumulation within the central nervous system in the development of cognitive dysfunction in rats following splenectomy. Cognitive function was assessed using a Morris water maze on postoperative days 1, 3, and 7. Impaired cognitive function was observed on days 1 and 3 after splenectomy, while an anesthesia-alone group showed no significant difference from the control. Serum iron levels decreased and brain iron content increased on days 1 and 3 after surgery, which was in parallel with the impairment of cognitive function. Furthermore, the levels of proteins involved in the maintenance of brain iron homeostasis, including ferritin, transferrin receptor 1, and iron regulatory protein 2, were significantly different at postoperative days 1 and 3 in the hippocampus of splenectomized animals when compared with those of the control. The alterations in iron homeostasis were accompanied by intensified oxidative stress as measured by increases in the lipid peroxidation product, malondialdehyde, and a decrease in the levels of superoxide dismutase activity. Overall, these findings suggest that the impaired cognitive function was primarily due to surgical trauma rather than anesthesia. Increased iron accumulation and oxidative stress in the brain, especially in the hippocampus, may be involved in the pathogenesis of POCD.